Differential regulation of muscarinic M1 and M3 receptors by a putative phosphorylation domain.
A motif consisting of several serine residues flanked N-terminally by acidic residues occurs in the third intracellular loop of both muscarinic M1 and M3 receptors (287SerLeuThrSerSer291 and 349SerAlaSerSer352, respectively). We examined the role of these domains in modulating agonist-induced desensitization and receptor trafficking, and for the muscarinic M3 receptor, we assessed the contribution of phosphorylation to receptor regulation. Mutation of the above residues did not affect desensitization of phosphoinositide hydrolysis signaling for either the muscarinic M1 or M3 receptor and did not alter the agonist-induced phosphorylation state of the muscarinic M3 receptor. Mutation of this domain (349SerAlaSerSer352/349AlaAlaAlaAla352) in the muscarinic M3 receptor completely abrogated receptor internalization and subsequently, down-regulation. Mutation of the analogous domain (287SerLeuThrSerSer291/287AlaLeuAlaAlaAla291) in the muscarinic M1 receptor had no obvious effect on internalization, but led to a more rapid down-regulation. Thus, these serine-rich regions are not required for receptor desensitization, but are differentially involved in receptor trafficking for the muscarinic M1 and M3 receptors.